This study empirically analyzes the Socio-economic, Demographic and Institutional Variables' Impact on the Development of Life Insurance in Sub-Saharan Africa and Madagascar taking into account the Socio-economic and the Cultural structures of the set of countries. A mixed effect panel model is used to estimate the relationship between these variables and life insurance provisions, life insurance density and life insurance premium. covering the period 2000-2013, we found that financial development and urbanization are the only variables significantly related to all the variables of interest.
Introduction
The rapid expansion of the life insurance market justifies the interest in this sector. The literature has, during the 2000s, focused on the empirical analysis of factors impacting demand for life insurance. These studies use different measures and methodologies to explain the life insurance variation of a country (Lim & Haberman, 2004; Hwang & Greenford, 2005; Lenten & Rulli, 2006) or a group of countries with or without the same features and belonging or not to the same geographical area (Brown & Kim, 1993; Outreville, 1996; Ward & Zurbruegg, 2000; Beck & Webb, 2003; Kugler & Ofoghi, 2005; Li et al., 2007; Kjosevski, 2012; Lee et al., 2013; Dieng & Fall, 2015) . Life insurance is, for the record, an insurance that guarantees a specific sum of money to a designated beneficiary upon the death of the insured or to the insured if he or she lives beyond a certain age. Life insurance policy offers a protection against the loss of income that would result if the insured passed away or a saving to the insured himself if he or she stays alive at a certain age well defined in the policy. Ward and Zurbrugg (2000) and Kugler and Ofoghi (2005) use cointegration and causality test to investigate the relationship between economic development and the increase in life insurance premiums of the OECD countries and the United Kingdom countries, respectively. Outreville (1996) , Beck and Webb (2003) , Hwang and Greenford (2005) , Kjosevski (2012) , Lee et al. (2013) , Dieng and Fall (2015) use panel data for the analysis of life insurance demand. The demand for life insurance is estimated in these studies considering these variables of interest: the penetration (Beck & Webb, 2003; Kjosevski, 2012; Dieng & Fall, 2015) , the life insurance density (Beck & Webb, 2003; Hwang & Greenford, 2005; Kjosevski, 2012; Dieng & Fall, 2015) , the amount of premiums (Outreville, 1996; Lee et al., 2013) or the sum of nominal values and police dividends "life insurance in force" (Beck & Webb, 2003) . The table 1 of annex summarizes the main results found by these authors.
For Beck and Webb (2003) , observed differences in results may be due to the methodology used or the group of countries which constitute the sample. Browne and Kim (1993) and Beck and Webb (2003) consider too that the premium and the penetration of life insurance are not a good measure of consumption of life insurance. The absence of regulatory costs and competition among companies, the types of products sold in a country where the cost of hedging could cause an increase in the total amount of insurance spending without translating greater consumption of populations' life insurance products.
West African Economic and Monetary Union (WAEMU). The current article provides an extension to Dieng and Fall's article (2015) by considering a large sample of twelve (12) sub-Saharan African Francophone countries and Madagascar and covers the period 2000-2013. Moreover, taking into account different measures of the literature, an additional measure of insurance (provisions) is used to estimate demand in a logic of stock. Provisions allow covering future claims to the risks for which the premium was paid by policyholders. They are an analysis tools of company solvency. An increase in the provisions might well be seen as an increase in the consumption of life insurance. Finally, a mixed effect panel model was adopted to test the impact of economic and non-economic variables on the premium, penetration, density, and provision of life insurance. The mixed effect panel model will allow us to deal with the political, socio-economic and financial heterogeneity of our set of countries.
The rest of the article is organized as follows: the first section presents the own socio-economic and cultural context of the concerned countries. The chosen methodology is developed in the second section. The third section analyzes the results of our assessment.
Life Insurance Demand and Socio-Economic and Cultural Structures of the Countries
Life insurance helps to establish an intertemporal savings to meet two reasons: a contingency motive and a precautionary motive.
The pension motive refers to the necessity or the need for an individual to build up savings for future personal expenses. This form of life insurance is commonly called life insurance in case of survival (or annuity contract or simply life insurance).
The life insurance allows individuals to preserve the beneficiaries of the contract against the risks associated with their death. For precautionary reasons, deaths insurance products diminish the risks associated with the uncertainty of life. It also serves to index the legacy of a very specific person. This last feature is of a great importance when one takes into account certain considerations of ethnic, social and religious. The mandatory designation (of) recipient (s) can help mitigate conflicts often generated by the estate.
Besides the importance of life insurance on savings mobilization and patterns of foresight and precaution they provide to policyholders, they are struggling to grow in the WAEMU countries. In order to be attractive, insurance products should be adapted to the real needs of people. The allowances should be much higher than the premiums paid and guaranteed payment. The profitability of contracts is therefore favored by the availability of investments and the importance of profits earned on these investments. These are then partly paid into the account of the insured as compensation to its "profit sharing", the other part will be used to increase the revenue of the company. In sum, it is necessary for their extension, an efficient financial market, competitive products and accountable institutions anxious to meet deadlines.
However, there are, besides the life insurance, entities that offer almost similar or substitutable for life insurance products. Among other institutions one can include institution credits (banks and microfinance) and informal social support systems.
Credit institutions offer local services. Bank savings generates interest and facilitates access to credit investors. For some, the savings bank is less risky and more attractive (Kamega & Planchet, 2012) . The account feed is at the customer's convenience and he can benefit from the amount of savings account when he wants or, on the basis of a will, bequeathing his account balance to his heirs in case of sudden death.
The social support systems may take the form of tontine, surety group solidarity loan or a redistributive income system (Fall, 2014) . Tontines are the most widespread social support system in the countries of Sub-Saharan Africa because of its participatory nature (Kamega, 2011; Bertomeu-Gilles et al., 2012) . The members of a family, a group of friends, relatives or neighbors ... can simply decide to hold a tontine fund or each participant contributes periodically (weekly, monthly ...) an equal amount agreed by tacit consent. The pooled amount is redistributed to members after a period agreed in advance, either completely and each member receives the total accumulated paid or by lot, periodic and no possibility of redundancy, to determine in turn the person who will benefit amount. Tontines constitute both a source of credit and savings for members, based on trust, without intermediation costs or interest. In case of death of a Member, participation is entirely donated to her family. However, the shared responsibility of group lending systems reflects the fact that a group of individuals have for each other guarantor of a loan contracted individually (Lanha, 2002) while the redistributive systems involve a transfer of income from the richest to the poorest of a family or community, (Boulegue, 2011) . These forms of informal (Note 1) finance are some safe ways to find investment funds and other possible substitutes to life insurance products.
The lack of success of life insurance products in the sub-Saharan countries may also be likened to the inadequacy or lack of awareness policies, lax regulatory powers of the insurance markets or slow payment of compensation by companies (Ziguele, 2008a; Kamega & Planchet, 2012) . Furthermore, the prevalence of Muslims (Note 2) in most countries in the sample, makes, perhaps, hypothetical development of private life insurance schemes often deemed inadequate with sharia (Note 3).
The increase in life insurance demand requires, in addition to economic, institutional or demographic considerations, for "Africanization" of offered products. This is to provide individuals products that not only reflect their standard of living and meet their needs but also take into account the demographic structures of households.
Data and Methodology
This section, firstly, presents the variables used in the study and their sources. Secondly, we will conduct the study of the methodology and the presentation of demand models to estimate.
Data
Our article focuses on twelve African Sub-Saharan Francophone countries (Burkina Faso, Benin, Ivory Coast, Mali, Niger, Senegal, Togo, Cameroon, Chad, Central African Republic, Gabon and the Republic of Guinea) and Madagascar (Note 4). The study covers the period 2000 to 2013. In our analysis the following variables are retained: penetration, density, premiums and provisions as endogenous variables; GDP, financial development index (M2/GDP), employment ratio, young and old dependency ratios, life expectancy, health expenditure, interest rates, inflation, institutional factors (corruption, political stability and "voice and accountability") and religion as exogenous variables.
The study's data come mainly from four sources. The data on GDP, employment ratio, dependency ratios (young and old) and health expenditure are extracted from the database of the World Bank. The data on insurance, including density, penetration, bonuses, provisions are drawn from various FANAF annual reports (Federation of Societies of African National Insurance Law). Institutional variables are selected from the database of "the Worldwide Governance Indicators." Inflation, M2/GDP ratio and real interest rate for the seven WAEMU countries and Guinea are taken from the site of the WAMA (West African Monetary Agency).
The Real interest rate for the CEMAC countries (Chad, Cameroon, Central African Republic, Gabon) are calculated by adjusting lending rates to inflation (the rate of interest for deposits of one whole area): real rates interest = (interest rates of deposits -inflation)/(1 + inflation (Note 5)). Inflation and M2/GDP ratio for the CEMAC countries and Madagascar come from the World Bank website. The following table presents descriptive statistics of the variables of the study. The chosen countries are, according to the IMF, considered HIPC (heavily indebted poor countries) characterized by a low level of income (370740.9 GDP/inhabitants on the avarage), an underdeveloped financial sector (.2407656 on the avarage), a still-very high population growth of around 2.8% on average (Note 6) and the lowest index of human development in the world (0.502) (Note 7). Table 2 presents the main results of the literature on the direction of causality between the study variables and the demand for life insurance. Table 2 . Literature review
 Socio-Economic variables
Income and financial development have a positive impact on the life insurance request (see Table 1 ). Even if the countries considered here are very poor and their financial market (mainly banking) uncompetitive, an improvement in these variables would enable populations to substitute luxury products to diversify their portfolio in safe and profitable investment. Life insurance often considered as a luxury product, the increasing per capita income could lead to an increase in demand for savings and investment precautionary reasons. While the improvement and development of the financial sector, in these regions, facilitate these investments and make the placements on these markets most profitable and life insurance products most attractive.
The results of the main analyses found a negative effect of inflation on demand for life insurance in accordance with their expectations. High inflation can lead to slower the economic growth, the overall product, and the deterioration of employment. It, therefore, disturbs the distribution of income making life insurance products less accessible and more expensive (Beck & Webb, 2003; Li et al., 2007; Kjosevski, 2012; Dieng & Fall, 2015) .
The effect of the interest rate on life insurance is not determined in the literature. Beck and Webb (2003) found a positive relationship between these two variables, Li et al. (2007) a negative relationship while Browne and Kim (1996) neglect the effect of interest rates on variations in life insurance. A high level of interest rates makes the investment of life insurance companies more profitable and their products more attractive by increasing the profit participation of policyholders.
A more efficient social security system is expected to reduce consumption by reducing the insurance needs of the population to subscribe to a life insurance (Browne & Kim, 1996; Beck & Webb, 2003; Kjosevski, 2012; Dieng & Fall, 2015) . Like Kjosevski (2012) , we will use health expenditure to GDP ratio as a measure of social security.
 Demographic variables
According to Lewis (1986) , the demographic structure of the household and the number of individuals in the household head load are key elements in purchasing decisions of life insurance policy. With a population growth rate around 3%, the population in African countries is constituted of more young people (84, 87%) than old people (6%). Households are often very broad, young in majority and under the responsibility of a single person. For most studies, the demand for life insurance would decrease with the increase of young people (young dependency ratio) (Beck & Webb, 2003; Dieng & Fall, 2015) .
Urbanization favors the development of life insurance (Beck & Webb, 2003) . The concentration of population and enterprises in the big capitals of considered countries is likely to facilitate the distribution of insurance products by promoting people's access to companies and wide knowledge about offered products.
Life insurance is indexed on the mortality risk of the individual; an improvement of life expectancy of the population should have a negative impact on the life and death insurance demand and a positive impact on savings products. This suggests an ambiguous effect of life expectancy on the life insurance application (Browne & Kim, 1993) , Outreville, 1996) , Beck & Webb, 2003) .
Analyses of the determinants of demand for life insurance detect a negative relationship between the belief in Islam and the consumption of life insurance (Browne & Kim, 1993; Outreville, 1996; Beck & Webb, 2003) . However, Muslim countries considered in these studies are, on the whole, almost very rooted in religion, practicing the Shari'a (Note 8) in a strict way. While most countries in our sample advocate secularism, Muslim populations of the zone are more flexible -comparatively to countries practicing Sharia as Iran or Marocco -on issues relating to the purchase of a life insurance contract whose religious legality is still subject to discussion.
 Institutional variables
Institutional development strengthens the confidence of agents to ensure the respect of contractual commitments to fight properly against corruption and reduce the asymmetries of information. The development of the institutional sector increases the profitability of investments of life insurance companies making them more attractive and accessible (Beck & Webb, 2003; Kjosevski, 2011) . In this study, we will use as institutional variables: corruption, voice and accountability and political stability.
In recent years, the African market is the yoke of investors. The implementation of new investment projects promotes the consideration of new types of risks. The number of insurance companies in these countries is steadily increasing (Note 9). The contributions collected by the only life insurance companies in the sample countries experienced an average increase of 74.1% from 2000 to 2013. This rapid growth of life insurance in thirteen years makes relevant research factors affecting growth.
The following table summarizes the assumptions associated with the selected variables. Table 3 . Assumptions associated with determinants of life insurance demand in the WAEMU countries
Methodology
We use a Generalized Linear Mixed Model (or GLMM) which includes both fixed and random effects (hence mixed models) to deal with the political, socio-economic and financial heterogeneity of our set of countries.
The general form of the model is: Y = Xβ+ Zu+ ε
Where, Y is the N x 1 vector of responses; X is the N x p matrix of the p fixed-effects; Β p x 1 column vector of the fixed-effects regression coefficients; Z is the N x q design matrix for the q random effects; u is a q x 1 vector of the random effects; ε is the N x 1 vector of errors.
Since we consider fours measures of life insurance, the specifications of the models to be estimated are: 
With: gpd, GPD/capita; M2/GPD; re, Employment; ydr, Young dependency ratio; le, Life expectency; odr, Old dependency ratio; up, Urbanization; he, Health expenditure; inf, Inflation; rir, Real interest rate; cc, Corruption; va, Voice and accountability; ps, Political stability; rel, religion.
Estimation Results
This section presents the empirical results and interpretations on selected models. The results of our estimation show that demand for life insurance in volume can be significantly explained by changes in income, financial development, urbanization, the old dependency ratio, life expectancy, the inflation, interest rate and degree of accountability of public power.
To 1%, changes in income and financial development, the interest rate and the inflation rate increase subscriptions of respectively 1.107%; 2.683%; 2.033%; 2.235%. These results show the importance of socioeconomic factors on the life insurance application and corroborate most of some authors' ideas (Brown & Kim, 1993; Outreville, 1996; Beck & Webb, 2003; Li et al., 2007; Kjosevski, 2012; Lee et al., 2013; Dieng & Fall, 2015 ...] . Life insurance products, considered as luxury goods, is often held by individuals with substantial income. An increase in the population income level would lead to a better consideration of these products in their consumption patterns. Furthermore, financial development and the increase of interest rate offer to agents a wider choice of investment and easier access to financial services such as life insurance, with expectations of higher gain. By cons, although the authors predict a negative correlation between inflation and life insurance, the estimated premium suggests an even lower level, the latter to be considered harmful to the development of that area. The objective of controlling inflation, assigned to the monetary policies of those states, promotes business investment decisions while encouraging more households to invest their liquid assets in financial structures (Bruno & Musso, 2000) .
Urbanization is also positively related to the premium. An increase in the urban population of 1% leads to the premium improvement of 5.254%. Insurance companies are especially concentrated in the capitals of African countries. Therefore, increasing urbanization in these regions facilitates the knowledge of agents, economic structures and access to insurance services that may increase insurance sales life while allowing businesses to reduce marketing costs (Beck & Webb, 2003) .
We also observe a positive relationship between the life expectancy and life insurance premium. A 1% increase in life expectancy increases the premium of 5.819%. For Beenstock et al. (1986) ; Brown and Kim (1993); Outreville (1996) and Beck and Webb (2003) life expectancy is inversely related to the desire of protection against the risk of death. A high life expectancy is often equated with a higher level of life and savings insurance products.
For cons, the old age dependency ratio and participation factor and Accountability ("voice and accountability") negatively explain the life insurance premium.
Every 1% change from the old ratio of reduces premium of 31.826%. The structure, often wide, households, social realities and the prevalence of youth in the population are all factors that can influence decisions savings or hedging. Older people in these countries are generally supported by their offspring and have a very low purchasing power likely to encourage the purchase of life insurance.
Similarly, a 1% change in the institutional factor of participation and accountability induces a decrease of 0.428% of the premium that may be due to, among others, the low level of institutional development of the countries concerned.
The young dependency ratio, employment, health expenditure, corruption and political stability are significantly related to the premium.
Unlike the estimate of the premium, employment and health expenses are significantly related to the provision. Life expectancy, the old age dependency ratio and inflation become insignificant. Employment is positively related to the provision. A 1% change in this ratio increases the supply of 9.008%. The quality of employment favors, according to Hammond, Houston and Melander (1967) , better consideration of life insurance products.
By cons, health spending negatively explains the life insurance provision. This result reinforces the arguments of Brown and Kim (1993); Ward and Zurbruegg (2000) ; Beck and Webb (2003) , according to which, the increase in government spending on social protection reduces the need to protect individuals.
Changes in the density and penetration of life insurance are not explained by income, life expectancy, health expenditure or the institutional factor of participation and accountability. The employment ratio does not explain density. Corruption and political stability weakly and positively affect the density. This confirms the assumptions according to which an improvement in the governance of enterprises and political stability of countries are likely to create a climate of confidence and safety favorable to the life insurance market. While, only variables, financial development, employment, young and old dependency ratios, urbanization and religion, are significantly related to penetration, religion is weakly significant and negatively related to penetration. But this sign does not allow a proper conclusion as it shows a positive sign (but not significant) to the premium and the density and negative (not significant) for the provision.
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Conclusion
In this study, financial development and urbanization are the only variables significantly related to all the variables of interest. The rest of the results can be summarized as follows: -The premium is explained: positively, by income, life expectancy, inflation and interest rates; and negatively by the aged dependency ratio and the accountability factor.
The provision is related: positively by income, employment and interest rates; and negatively by health spending and the accountability factor.
The density is positively correlated with the young expenditure ratio, inflation, interest rate and corruption; and negatively with the old dependency ratio.
The penetration is positively correlated with employment and the ratio of old and negatively with the ratio of young and religion.
This result suggests that the observed differences may also be due to the types of factors used to measure the consumption of life insurance. Future research should work to provide answers to these questions: What econometric model is more suitable for the study of life insurance application? What variable mostly represents the request? The answer to these questions would help better understand the issue of development of life insurance products and the real constraints to its increase. 
